Estrogen up-regulates mismatch repair activity in normal and malignant endometrial glandular cells.
Impaired mismatch repair (MMR) is reportedly crucial in the early stages of endometrial carcinogenesis. Although estrogen exposure is considered an important risk factor for endometrial carcinoma, the relationship between estrogen and MMR activity remains undetermined. The present study was undertaken to elucidate the effect of estrogen on MMR activity in normal and malignant endometrial cells. The expression of MMR proteins, hMLH1 and hMSH2, and its correlation with estrogen was examined using immunohistochemical and immunofluorescent techniques. The effect of estradiol (E2) on the expression of hMLH1/hMSH2 protein/mRNA and in vitro MMR activity using two types of heteroduplex (G/T mismatches, 2-base insertion-deletion loops) was examined in cultured normal endometrial glandular cells and estrogen receptor-positive endometrial carcinoma Ishikawa cells. Immunohistochemical expression of hMLH1 and hMSH2 in normal endometrial glands was positively correlated with the serum E2 levels. The expression of hMLH1/hMSH2 protein and mRNA was increased in normal endometrial glandular and Ishikawa cells by E2 treatment. In vitro MMR activity was up-regulated by E2 in both types of cell and heteroduplex. Immunofluorescent analysis demonstrated that E2 enhanced proliferation and hMLH1/hMSH2 expression in both cells; however, proliferating cells without hMLH1/hMSH2 expressions implying high-risk cells were more frequently observed under low E2 concentrations. Collectively, the E2-induced up-regulation of MMR activity in endometrial cells suggests that high estrogen levels act as an intrinsic defense against endometrial carcinogenesis, whereas the imbalance between cell growth and MMR under low E2 environment as seen at postmenopause is vulnerable to carcinogenesis.